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DETERIORATION" OF AIRPLANE FABRICS. * 

By 

Fr. Wendt. 

33nd Report of the German Experimental Institute for Aviation 

at Berlin-Adlershof . 

Tie observation that airplane fabrics, after long use, 
loss their original strength, caused the German Experimental 
Institute for Aviation to oarry out a series of experiments on 
the effect of weathering on the oloth covering of airplane wings 
and fuselages. 

An air traffio oompany furnished, for this purpose, "doped" 
and pair.ted fabric which had been used on the wings and fU3elago 

* 

of a military airplane converted into a traffio airplane. It 
may be assumed that ths wing fabric originally conformed to the 
specif ioat ions of the "Flugzeugmeisterei" (teohnioal airplane 
section). At that tine, the stipulations for undoped fabric, 
when the ryarp was parallel to the ribs, required a tensile 
strength of at least 700 kg/m in the direction of the warp and 
of at least 1000 kg/m in the direction of the woof; also that 
the elongation should not exceed 12$ in the direction of the 
■mrp, ncr 7$ in the direction of the woof . Doping inoreased 
ths tsnsils strength about 50$, or to about 1050 and 1500 kg/m 
respectiv ely. 

* From "Zeitsohrift fur Flugteohnik und Motorluftsohiffahrt," 
November 30, 1931, p.* 335. 



The tensile tests were made vith a fabric-testing machine 
constructed "by the S chopper Company in Leipzig. Both tensile 

i 

strength and elongation were determined. The free length of 
the tested strips ms 20 cm. Since it was impossible , in the«3 
strips, to distinguish the direction of the warp from that of 
the woof, no test oould be made in this respect. The results 
of the tests are shown in the tables. 

Sample I: Old doped airplane fabrio from the bottom of a 
left upper wing with gray and black paint already beginning to 
scale off. 



1 No, of Test 


% Elongation 


Tensile strength in kg/m 


i 


3.6 


1300 




4.8 


1160 


3 


4.0 


1173 


4 


3.6 


880 


5 


4.0 


1033 


J 

■! Average 


4.0 


10S9 



Sample II: Old doped airplane fabric from the top of a 
left upper wing, with gray paint already scaling badly. 



1 

i'o. of Test 


% Elongation 


Tensile strength in kg/m 


1 


4.7 


550 


2 


4.0 


444 


3 


4.4 


486 


4 


4.2 


486 


5 


4,0 


533 


Average 


4.0 


499.8 
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S&iaple HI : Old doped airplane fabric from the fuselage, 
with green paint beginning to scale. 



3e?ieg (ft) 



"To. o"P Tfifl"b 


°L STonera.'fciftn 




1 


3.6 


1000 


3 


4.3 


1050 


3 


8.0 


1113 


4 


6.7 


764 


5 


7.3 


913 


Average 


5.96 


947.8 




Series (o) 




Ho. of Teat 


# Elongation 


Tensile strength in kg/m 


1 


9. 8 


803 


3 


8.7 


954 


3 


4.0 


996 


4 


8.8 


767 


5 


3.3 


1164 


Average 


6.9 


936.8 



TThile, as shown by Table I, the fabrio from- the bottom of 
the upper wing still had a tensile strength of 1089 kg/m, the 
sample from the top of the upper wing, which was most exposed 
to the weather, had a tensile strength of only 499.8 kg/m. 
whioh must be considered muoh too small for a doped fabric. 
The tensile strengths of the fuselage covering (Tables a and b) 
ir&ried between 937 and 948 kg/m. It Is not impossible that the 
fuselage covering may have been of poorer quality than the wing 
oovering, as it only had to afford protection against wind and 
weather and was not subjected to great stresses. 
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The tensile strengths stipulated hy the "Flugseugmeisterei" 
were fully great enough. Proll demonstrated in his experiments, 
instituted by the "Flugzeugneistsrei, 11 that tenaile strengths of 
700 to S00 kg/n in the ^-eaker direction was fully sufficient for 
undoped wing f aeries. * 

■ As already mentioned, the samples tested were covered with 
a coat of paint. Thi3 served to advertise the air traffic: enter- 
prise and to awaken an interest on the part of the passengers. 
Unfortunately, however, when not employed with the necessary 
technioal knowledge and caution, the paint may constitute a 
great source of danger, for it is a simple and sure means of 
quickly and easily oonoealing many defects of the wings, .like 
tsars , peeling patohes and badly weathered spots and sometimes 
so as to deoeive even the experienced eye. Herein lie great 
dangers and disadvantage? for the airplane, and eventually for 
air traffic 

It o_rnot be regarded as a means of strengthening old doped 
fabric, jJ. though it seems to have sometimes had that effect, as 
the paint does not combine with the dope. There is rather in 
flight a reaction of the two substances against eaah other, 
whioh oauses the paint to soale, especially on top of the wings, 
feathering influences, such as moisture, heat variations and 
wind, vortex notions of the propeller stream and the lift- 
generating -raotion gradually destroy the fabric. 

* Teohnaschs Beriohbe der Flugzeugmeisterei, Vol. Ill, p. 363, 
published by R. G. Sohmidt, Berlin. 
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F^ti-.ie phenomena*, T7hioh appear especially after great 
3tres3ss during flight, and are indicated by slaokne3S of the 
doped frJbrio covering, likewise cause gradual deterioration. 
Proll dsr.onstratad experimentally** that the fabric, rrhen freed 
from the load to which it had been subjected for a long time, 
was at first 3lack and almost devoid of elasticity. This condi- 
tion was however of short duration. The fabric recovered its 
previou? elasticity to a certain extent, indicating ?, good qual- 
ity of dope. 

A good paint should supplement the dope to a certain degree 
^.nd r9dv.ce the moistening of the fabric to a minimum. The Ger- 

Experimental Institute for Aviation is about to undertake 
further experiments on the availability and behavior of paint 
3,3 a strengthening coat and will report later. 



* Compare 0. G. Gray in the Aeroplane of October 5, 1831, Kc. 
14, -p. Z23-Z26, ar.d p. 307. 

'^"Zeitsohrift fur Flugteohnik und MotorluftBohiffahrt , n January 
31, 19?C. p. SO. 



